THE DISTRIBUTION OF EUCALYPTUS SPECIES IN PORTION OF
COUNTY STANLEY, SOUTII AUSTRALIA

by Mary A. Toop®
[Read 13 May 1965]

SUMMARY

This paper reports the distribution of Eugelyptus species aver an areii of
aboul 300 square miles in part of County Stanley, South Auvstralin, centred
o, the township of Clare, together wille such information #s to Jimate and
soils ax is. available,

Entalyptus leucoxylon var, panperita, E, camaldulensis, E. odpraty, E.
mucrorrhynchya, E, elacophore, and the mallee species E. olease. E. -oleosg var,
glauca {=E. franseontinentalis), E. calewultrix, E. Jansdownennu, and the maller
form of E. sdorata cecur, “fussock wraxslumd, mow greatly modified, is also
present,

The distribution of Eucalyptus species is here recorded over an arey of
300 square wmiles in part of County Stanley, South Australia, including portion
of the Hundreds of Upper Wakeficld, Clare, Milne, Andrews, Yackamoorundie,
Hart and Blyth, Boomsmu (1948) had previously noted this fur the western
sechion of the Hd. Clure but much of his area was rc-examined and somne
additional information obtained.  Most of the detail recorded was obtained
dirring field observations in 1948-5().

Technigue, Most of the available roads and some tracks were traversed and the
limits of cach species of tree were marked on the appropriate hundred maps,
Further information about tree distribution was obtained from acrial photo-
graphs. Trees had been removed from much of the area but from the remnants
still present some idea of the original distribution could be gained.*® Howcever,
especially in the north and west, old survey records, at the Lands Department,
Adelaide, show that natural grasslands occurred and today it is diffieult to
distinguish these modified grasslands trom cleared areas. Soil profiles were
examined at representative sites to enable their elassification in greal soil groups.

Topography. The area includes the most southerly part of the Flinders Tanges,
Two main ridges vun north and south alony the eastern and western boundares
of Hds, Clare, Milne, and Andrews and there are smaller, less continuous ridges
between them. Most of the country is undulating, becoming hilly in the southern
ancl western parts of Hd, Clave, the noxthern part of I1d. Hart, and the adjacent
part of ITd. Yackamoorundie, It is mainly draincd by the Hutt and Hill Rivers
riniting northwards through Ids, Clare, Milne, and Andrews. while in the
west numerous small streams run westwards from the ridge on the western
side of Hds. Clare. Milne, and Andrews, and in the sonth are tributaries of the
river Wakelield. Most of the streams are small and tend to dry np in sunmmer.

® ¢/- Botany: Dept, University of Melbourne, Parkville. N3, Victaria.  Fonnerly (1948-
50} research worker, Agronomy Dept., Waite Agrienlinra) Research Tostitude, Adelaide.

®% Ju the sonth, rousd Watervale and Minturo, there had been much clearing and also
much plinting of aees, particolatly Encalyptus camaldulensis, so that the existing vegetation
dues not always indicate the origmal vegetation, Such evidenee as there is suggests that the

bulk of that aren was originally covered with E. lewcarylon var, panperita with E. adoraia
axsoctated in the drier parts,

I'rans, Roy, Soc. §. Aust. (19651, Val. 59,
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Climutie.

Meteorologicul cata tor almost all of the arca mapped (excepting part
of the Hd. Upper Wakefield) is given in the Commonwealth Burean of Meteor-
ology’s Climatological Survey, Region [3—~Coyder. South Australia ( Decenlie
1956) Trom whieh some of the Tollowing ditu are extricted,

Temperature, The mean annual temnperabine is 55-607 V. with an aoplitodi
of ubout 25 F. Maxima are fairlv high in sumiier. minima in winter re]luti\‘vl.\
low Arosts heing common for several manths, For the period 1906-39 the averaue
frost free period at Clare was 193 days,

Reiufall. The wettest part of the district is avar the highest point, M Horrocks.
1882 ft.. about 2% miles east of Penwortham and Watervale, The highest local
mean annoal rainfall estimate was 29 in, for an area between these tos nships;
it may he more on the mount itsell. Raicfall tends to increase with inereasing
altitude locally, but falls away on passing northward, Tt decreases in afl direetions
passing awiy tfrom the Mt Horrocks wrea — being, 17-18 7. dn the northern
region and western boundary of the map, and almost 24 n. at the southern and
south-eastern houndavies.

Evaporation. Caleulations of evaporation from a free water sirface ( Comon-
wealth Bureau of Metcorology, 1963) show nean monthly evaporation varies
between 10 i, and LT in, in December and January, and between 1 in. and
2an_in June and uly av Clare, und is g littke higher at Spakling, 6 wiles to the
north of Lhis survey,

A map showing the mean length of the zrowing scason, in mouths, iy given i
the Climatological Survey (ibid, Map No. 2}, It has heen compiled from a formula
{ Ureseott and Thomas, 1949). as the period during which the rainfall oxcoeds
054 £ where B s the cvaporation from a free water surface eapressed in
inches. A grawing seasoh of seven mobths or mwore is shown in Ikl Clare.
southern part of Hd. Milne. and the parts of the Hds. of 1Tart and Blvth adjoin-
ing them. I is adso seven months in the surveved part of Hd. Upper Wakeficld,
I drops below seven months north and yvest of these areas, and below six
maonths i the north-vastern portion near Andrews,

The anmial period when some water is stored in the soil at Clare has beon
estimated by the author by the method nsed by Prescott. Colling and Shivpurkar
(1952) and fouud to be approcimately 7.3 months (from the end of April to
arly to mid-December). Tt is assumed that the soil can only store 5 inches of
riin, the rest heing lost as drainage and sunoff. Potential evapotranspiration,
regarded as 0.8 E'7 where B gy the evaporation from a (rée water suitice,
iv show an Fig, 1. Evaporation estimates nsed swere from the Bureau of Meteor-
ology’s Evaporation Maps of Australia (1963). Soil water storage, calenfaled
from the halance of poteutial evapotranspiration and rainfall, is also piven e
Fig, 1 together with other climatological data for Clare, the only station in e
urea. at which fairly full records are kept,

Sails.
‘The recomnaissance survey made in 1948-18 showed soils belonging to the
fullowing great soil groups, with a gencral distribmtion as follows:—

1. Podzolic soils. All examined are at the higher allitudes, above 1300 Teet
or within the area in which rainfall would be influenced by adjacent heights

of 1880 feet. They occur mainly to the west, southwest and southeast of the
towiiship of Clare,
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Fig. 1. Rainfall, potential evapotranspiration, water stored in soil, drainage, and tempera-
ture dita for Clare, Sonth Australia,

e Average monthly rainfall in inches (100 years of record to end of 1962},
[ — O.BE"TA, where E iy the average mouthly evaporation from a free water
surface expressed in inches.
e en = Average mmonthly maximum temperatore in #F, (1879-1956),
Naamm ¥ Average monthly minimum temperature in °F, {1879-1956).
~ 0 Estimate of average total water stared in so0il, also drainage, both expresserd
in inches,
B Average dates first and Tast occurrences of sereen minimum of 36° F:
May 9 == 11 days and October 25 =+ 13 days.
C Average dates first and last occurrences of sereen minimum of 32° F.-

June 2 = 10 days and September 18 == 21 days,
(Data from Commonwealth of Australia Bureau of Meteorology}
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2. Red-brown earths. Very extensive areas oceur, particularly in the northern
region throngh which the Tutt and Hill Rivers run, aud to the west on the
Blyth plaing. Muleahy (1954) describes those in the east of Hd, Upper Wake-
field as shallow and deep (both common), with small arcas of hydromorphic
red-brown carths, and red-brown earths on travertine. Gilgais may ocenr locally

3. Grey and brown soils of heavy testure with gilgai microreliet. Small
areas were observed in Hds. Vilne and Hart. They may be more extensive
Presurably these are allicd to soils in the east of Hd. Upper Wakeficld
deseribed by Mulcaby (ibid), as “grey and brown soils of heavy lexture in
which giliwis are present”™. In places they form eompleses with red-brown
tarths,

4. Rendzinas, or degraded rendzinas. Two small areas were observed in Fd
Milne, They may he more estensive, and were common in the castern part
ot Hd. Upper Wakefield surveved by Muleahy (ibid).

5. Terra rossa. Scattered areas, often very small, were reported by Muleahy
(ibid) in the ecastern part of Hd, Upper Wakefeld. This soil was not obseryed
by the author,

6. Skeletal soils,

(a) Brown leams and clay loams over linestones are widespread in 1Id. Uppoer
Wakeficld, in south-east Hd. Clare, and along the westeru slopes ol the hills
abutting the plains towards Blvth and Brinkworth,

(b) Skeletul svils vver rocks other than limestone arc found on the tops ol
ridges in all parts.

7. Alluviul soils are found wone spme water conrses,

Banges of Domivant Eucalypls aned Allicd Associations,

1. ®Eucalyptus lewcoaylon F. Nucll. var. peupcerite o B, Brown (Plates 1-4).

‘This is the most widely spread trec in the district. 1t occurs in hilly and
undulating country (rom the southernmaost part surveved to well beyond North
Bungarce. which is at the northern bomndary of the survey, The mean annual
rainfall varies between 17 in. and 29 in. This is well below the minimum ol
25 in. for the species (sensu stricto) in the Mt. Lofty ranges (Specht and Perry
1948) und is close to the ninimom of 19 in. or slightly less found for the
species (senst skrieto) to the east in scattered occurrences from south of Burra
to Keyneton (fessap 19485, 1t is growing on podzolic soils, red-brown carths,
brown loams over limestone, and skeletal soils over other rocks, including
tprartzite anil siltston,

The lower stiata beneath this eneadypt vary in diflevent parts ol the district
Some indication of this is given by the lists of species associated with it in the
regions in which the photographs (Plates 1-4) were taken, Extremes which ure
not shown in these photographs are dense sclerophvll serub at Penwortham
with a relatively high raiotall of 27 i, and Triodic grassland, on the hillslopes
to e north of North Bungaree, with relatively low vainfall of 18 in.

There ure alsao marked differences in the form of the free.  In the wetter
sails ta the west of Peonworthuin it is tall, straight and smooth-harked, ver
similar in form to E. cemaldulensis in is area; in the drier parts it tends to he
staller and more spreading. with rough bark at the base or extending vight ap

* Namenclatire of I‘IIL‘ﬂI)/:DtS and other sprctes- follows Black ¢ 1943-57),
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the main trunk or. ravely. even as far av the secondary branclies. Isolated trecs
are always more spreading than those growing close together. but these differ-
cncds caunot be entirely accounted tor by the fact that the trees are often
more isolated in the drier parts. Differences in other characters, such as width
of leaf (4-1in.}, size and shape of buds {operculnm ennical to rostrate). and
shiupe of fruit are associated with the changes in the fonn of the tree. No fraits
as large as those of E. levcoxylon (sensu siricto) were observed, though some
were nearly as Jarge,

There was never any donbit ahont assipning any of these individuals to
E. lewcoxylon var, pavperita. 1t is probable that this variation is caused by
introgression of the species with E. comaldulensis in the wetter parts, and E.
adorata in the drier parts. Hyhrids of E. leucoxylon (sensu stricto) with both
these speciey have been recorded in the Mt Lofty Raages by Specht and Porrs
(1948). Tt may well be that in smine parts the environmental conditions are more
suitedd to the developiment pf o hvhrid than ta that of the species [tsclf,

2. E. camaldulonsis Dehnh, (Pigte 59,

This species is found along some of the ndister drajnage lnes in the
wetter parts of Hds, Clare and Upper Wakefield, where the annual rainiall
is less thun 22 in. In one place. between Penwortham and M Horroceks, it
extends up from the gnlly onto the hillslopes naturally. This is the woettest
known part of the district with a raiofall of about 29 in. However. it has been
planted quite extensively in and aronnd the arca in which it oceurs natnrally.
and s growing well in many places where the trees wre not direetly ona water-
course, g east of Watervae,

At three places in the Hd. Clirve the author is indebted to Boomsina ( 1945)
tor records of the occurrence of this species e, (a7 within the hoonduries ol
the L. mucrorrhyncla association, (h) in northwest: Hd, Claoe (sects. 1991,
1996 ), near a mallee patch, and (¢) along the Hatt T to the north of the town-
ship of Clare, In two places, on the Hutt B Hats and ucdr Barina, in the
southern pagt of Hd, Milne. E. camaldulensis which has been planted. s
flonrishing, and there are some similar healthy trees further north. The one
soil profile taken was an alluvial soil. Proximity to water courses sugyests that
the species will be growing mainly in alluvial soils, but lrees planted on varions
other soil types in the distriet are rewarkably Ticalthy, Close provimity to erecks
confinns that germination s largely governed by Ligh water requiremenl. ax
hus been found for this species in other places,

3. B odorura Behr and Schlechitd. € Plate 49).

This species oceurs along some of the boundaries of the E. fencoxylon var,
pauperita association, either pure. or in association with it Tt is mainly in e
tree form. though there ure some patches of the mallee form e g, the one mapped
in Hd. Blyth, Near Narth Bungarce a few isolated trees of the variety angusti
[nlie are Tound,

E. odarata is found in hilly conntry with a mean annnal rainfall of 18-
24 in. 1t has been obscrved growing in red-brown earths, podzolie sails, and
sketetal soils vver limestone. and may alsg be growing on rendzinas and pgrev
and brown soils of heavy texture with gilgai microrelief. These conditions of
vlimate aod soil are similar to those in which the species has previously heen
observed (Specht and Perry, ibid).
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I K. maerorrhyncha ¥, Muell, (Plate 7).

This specics cxtends over an drea of about five square miles to the west
of Penworthani in a wel region with a rainfall of 24-20 in. [t is the only hnown
vccurrence of the species in South Australia (Boomsma, 1948), Except for
small arcas at the northern end. where it occurs in ussociation with E. elacophosa,
it is a pure stand. Often the crowns of the trees form a fairly complete canopy-
‘The houndaries between thiy association und those of E. lewcoxylon var, pau-
pervite and Eo camaldulensis, which adjoin it. are very sharp, suggesting that
its clistribution is controlled by a soil factor. In most parts the soil v very stony
and rocky, with muany gourtz fragments on the sorface,

The ground Hora is very varied wherce it has not been removed completely
by grazing (Plate 7). bnt it is rather sparse, and consists largely of geophytes
which Hower iu the spring. Bracken fern, Pteridiune aquilinnm, ocenrs in some
of the gullies, Further information is given by Boomosma (1948).

5. L. elucophare F. Mucll, (Plate 8).
This specics occwrs i smwall areas in he hilly country in the westewn part
ol Hd. Clase. growing with E. lewcoxylon var. pauperita, vr E. macrorrhyncha,
The association witl the Yormer is not always close: there are frequently small
arcas of one species or the other, No ubvious reason for this separation was
obseoved: the aspect of the slopes had no apparent influence on distribution.
All the soil profiles observed were podeolic. The mean amual rainfall
o e
s 24 to 27 i,

fi, Mallect (Plate 5),

Tsolated patches of mallee oveur in Hds, Clare. Hart, and Yackamoorundie
—in paclicular E, ofvesa, E. ofeosa var, glauca (=E. transcontinentalis), E,
colcicultriv, E. lunsdowneana, and 1he pulice form of E. odoraia (mapped as
E. odorata i Td, Blyth)

Mean annual rainfall lies between 17 and 24 i, Surface soily were very
sy or stony, but no profiles were taken,

7. Casuaring sivicta Ait. (Plates 1 and 2),

This speeies occwrs in association with E. lewcoxylon var. panperita and
£ odoratu, and also by itself. Kt is found alone scattered nn the tops of some
of the ridges, particularly the stony ridges whore the soils are mainly skeletul,
L ois also met with in places on red-brown carths, at the junctions hetween
E. leucoxylon var. panperita and the grassland associations. Present occurrences
ure at mean umiual rainfalls hetween 17 and 26 in, It is impossible to cstimate
the original cxtent ol the species, as it is easy to clear, much prized as fre-
wood, and regeneration frown seedlings is prevented by grazing animals.
Apparently it did not oceur ariginallv on all the vidges. Those on the northern
part of the castern boundary of Hel Milne, and extending into }d., Andrews
(outside the area mapped) ure reputed to have originally been treeless, and
so arc the grassy hills at the extreme northwest of Hd. Clare, and the adjoin-
ing part of Hd. Bleth. The grommd flora js not luxuriant, and consists mainly
of  grasses,

& Callistris propingua R.Br.

This species is [oumd nceasionally in the Lills in the western part of Hd.
Clare. It was formerly much more frequent, but has been removed for timber,
aml little regeneration appears to be taking place.
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9. Tussock grassland (Plate 10).

Extensive arcas of grassland oveur to the north and east in Hds. Clare,
Milng, and Andrews, and to the west in Hds, Blvth and Hart. They are now
much altered by cultivation and grazing and often cannot be distinguished
with certainty from cleared land. Originally the bulk of the natural grassland
was probably dominated by species of Stipe and Danthonia. Tussocks of
Lomeandra and Lepidospermg spp. are often present (Plate 10).

The mean annual rainlall ranges from 16 to 26 in. The soils are maiuly
red-brown earths with some smaller areas of podzolic soils, brown lvams over
limestone, skeletal soils over other rocks, and grey and brown soils of heavy
texture with gilgai microrelief.

Fornlations.

Notes taken in 1948-49 were not extensive enough to allow a full discussion
of the formations (as defined hy Wood and Williams, 1960).

Savannah woodland iy extensive, Thiv is mainly dominated by E. leucoxylon
var, pauperita or E. odorata. Near Penwortham £ leucoxylon var. pauperita
and its associated vegetation tend towards dry scletophyll forest.

E. macrorthyncha usually occurs, in other regions, as dry sclerophyll forest
(Wood and Williams, 1960), and here, over much of the area dominated hy
this species, the crowns fomm a continnous canopy. In places (see Boomsima,
1948) . macrorrhynche is also growing as savannah woodland. VWhether this
iy due to partial clearing. followed by growth of a grassy grovmd strutum. is
not knawn,

Mallee and tussock grassland also ocenr. The latter is much modified by
introduced species as pasture aud otherwise, and in many places by cultivation,

DISCUSSION

Sulficient evidenee to deline the factors which control the distribution of
the eucalypts in the part of Connty Stanlev surveved has not vet heen colleeted,
With minor exceptions it does not appear to be related to rainfall. Detailed
soil sirvey may show close councctions hetween encalypt aud soil type in some
areas: in others the relationship hetween soil, moistire, and vegelation may be
tore complex,

Distribotion of E. camaldutensis is presumably purtly controlled by it
need for a relutively high water supply. while that of E. elacophora, L. macror-
rhynche and the mallees is probably controlled by soil Factors. Tussock  priss-
L, E. fencoxylon var. paeperita and L, odorate ave found over alimost identical
rainfull ranges, and (with the exception of the probable absence of the two
encalypts from gilgai soils) in soils of the same great soil groups More detailed
study of the soils, and fuller intormalion as to soil moistarve relationships and
mitrent status v give a fuller understanding of their distribution.
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EXPLANATION OF PLATES

Ground Flora in Phatopraphs.
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Eucalyptus lencoxylon var poeuperite on reeks cuterdp. Note spreading Jiabit, .
Milne, Scot, 3009, , ) : préwuding Jbit. 11
Swall tree: Casuarinu slriet.
Growed stratuin:
® Homeria cilling, Thenptedy australis, 2Aira mrunphg}flen, *Avenu fatun, Danthonia
s Diclopogon atrictus, Ptilotuy s}uulmlu!y.v. " Trifoltum weense. 1. pracumbens,
{‘.t}'rrdmm moscliatinr. *Preentucellia (mifolia 1 Bartsia latifolie),  ®Hypochoeris
wlabra.

Eo feucosylon var. pawperite in undadating oty withdnl ﬂ)('k)' onferops. Note

spreading habit, Hd, Milne, Sect. 3013

Small treer Casuariva. -strieta.

Corounil steatun:
“Homerie collinn. Donthonie semigunnfaris,  © Avelfivie micladli. °Briza  maxima,
“Vulpia mypuroy, *Vulplg hromoides, Dianelle revolula, Bulbine halbosa, Diclio-
pogon strictus, Runnpcultus tappacens, Stackhowsia sp., Velleie pacddoxa, Lageno-
phora sp., Microserls sp.

E.deucoxylon var, panperita it wettish situation—yotmg trees. He Milbe: Scet. S04t

Sl trees and lavge shobs: Acaciy armale, A, pyenanth.

Crommel stratum:
*Homeria colling, ®Briza waying, *Briza minor, "Bromus madritensis; © Agropyron
segbrum. Dichopogan strlclus, Bawnnealus fappacens, Drosera sy Acacne puiing,
*Trifolium dubiwn, °T. vlomeratum, °T. tomentosum, Swaeinsona sp., °Stackhuoayia
Spe. PAnagalits femina, *FParentucellic latifolie { —Bartsia Jatifolie), Legenophor
sie, Craspedia uniflurg, Microseris g, ® Hypochoeris slabra, © Sanchas sp,

E. lowcoxyline var. paiiperita on podzolised s0il west of Clare, Note relatively strdug
development of jnain ok, Paddock at rear bas been cléared. 11d. Clare, Sect. ?197.
Stall trees and large shealw: Callitris propingun, Casuaring stricta, Acncie pyenaith,
Small shrubs: Pultchuea sp., ©Lavandule stocchas,
Grontud  stratum:
*Briza indnor, Thysaictus patersoaiz, Bulbine bulbose, Dichopogon stvicius. ® Anaz-
allis fewina, Logenaphord sp.

V. pomaldilensiy. mowinge alang creek pear Penworthanic Ehd. Clue. Scet. 83,

£, clacojlra, west of Cluge. Hd. Clare.
Smiall trees or large shiriby: Coswaring stricta, Acvecia pycnentha,
Cround stratuin:
Nianelly revolwta, fibhertio sy, Goodenia sp., Loagetophore sp,. Many - grisses,

. maerorrhyncha in Wills country south-west of Clare. Hdh, Clare, Sect. 2373,
Gronneh stevtinn bas Ireen ghiost completely voemaved by grazing,

Mallee—north-wost of Huodred of Cliee. Flde Clare, Sect, 1035,
Mallees: B ofeova. E. ofcose var. wlavea (—E. transcontinentalis), b, calviealériy.
Large shirubs: Meladpuen pibescons, Bursaria spinosa.
Crouncd stratimn:
Lomatdra sy,

i pelorata e Hd. Vaete Seet. 1507

CGrovnd strafum: o
stameria colling, Danthovie sp. SVulpia mguros. @ Medieugo Jninina, S Paronin
cellia Latifotia ¢~ Barlsia fatifolia), *Cryptostémma calendula, Hedypnois creticd.

Tussack grassland wssociation, LR Hart, from Main North Roud, wust of Anama, laokinge
westwards towards Brinkwortly, Tassocks are of Lepidosperima sp, and Lomdandra sp.

? Introduced species,



